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Abstract
Background: The UK faces geographical variation in the recruitment of doctors. Understanding where medical
graduates choose to go for training is important because doctors are more likely to consider practicing in areas
where they completed postgraduate training. The wider literature also suggests that there is a relationship between
origin and background, and where doctors wish to train/work. Thus, the purpose of this paper is to investigate the
geographical mobility of UK medical graduates from different socio-economic groups in terms of where they wish
to spend their first years of postgraduate training.
Methods: This was an observational study of Foundation Programme (FP) doctors who graduated from 33 UK
medical schools between 2012 and 2014. Data was accessed via the UK medical education database (UKMED:
https://www.ukmed.ac.uk/). Chi-square tests were used to examine the relationships between doctor’s
sociodemographic characteristics and the dependent variable, average driving time from parental home to
foundation school/region. Generalised Linear Mixed Models (GLMM) were used to estimate the effects of those
factors in combination against the outcome measure.
Results: The majority of doctors prefer to train at foundation schools that are reasonably close to the family home.
Those who attended state-funded schools, from non-white ethnic groups and/or from lower socio-economic groups
were significantly more likely to choose foundation schools nearer their parental home. Doctors from disadvantaged
backgrounds (as determined by entitlement to free school meals, OR = 1.29, p = 0.003 and no parental degree, OR = 1.
34, p < 0.001) were associated with higher odds of selecting a foundation schools that were closer to parental home.
Conclusion: The data suggests that recruiting medical students from lower socioeconomic groups and those who
originate from under-recruiting areas may be at least part of the solution to filling training posts in these areas. This has
obvious implications for the widening access agenda, and equitable distribution of health services.
Background
Imbalanced distribution of health care workforce
remains a major concern worldwide [1–4]. Certain
regions and localities face chronic under-recruitment,
while others have more applicants than there are
training posts and jobs. A growing body of literature
has examined the reasons why some areas are
unpopular, while others are over-subscribed [5–9]
Most of this research uses the push-pull framework
to identify factors that motivate individuals to move
to certain areas [5–10]. The pull factors typically
include opportunities for professional training, offers
of higher wages, and better employment opportunities
[9–11]. While the influence of socio-economic factors
and career advancement opportunities play a key role
in determining where individuals chose to work, per-
sonal factors, such as desire to train/work somewhere
near family and friends are also known to be very
important [9, 12, 13] yet the implications of these
preferences are rarely examined in detail.
In UK, there have been policy drives to address the
shortage of doctors in certain geographical areas [7, 14].
These policies are often supported by the emerging
evidence that doctors tend to go back and work in areas
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where their training was undertaken [6, 7, 15–17]. Yet
this is an issue for several reasons. Firstly, medical
schools are mal-distributed around the UK. For example,
East of England has 7.4% of yearly intake of medical
students and 9.3% of the UK population, while London
area has 26.7% of medical students and 13.4% of UK
population [18, 19]. Second, because of where UK
medical schools are located, for some people there is no
medical school that they could attend while staying at
home.
This is important to consider as the wider research
suggests that people from lower socioeconomic groups
are more likely to study and work nearer home [20, 21].
But unlike other disciplines, very little is known about
the social background of students who go to nearby
medical schools and train elsewhere, or vice versa. Few
studies that have examined the link between home
origin and place of medical training did not look at the
socio-demographic composition of the different groups
[6, 16]. Other studies that have looked at the subject are
not specific to medicine [22–25], or they are based on
qualitative methodologies, which focused on a restricted
temporal window and did not account fully for the
original residence of the student (often the family home)
[21, 26, 27].
Increased access to higher education gives students
the flexibility of choosing where to go and what to study.
Nearly 70% of the 2.4 million students in UK’s higher
education lived away from home during a period of their
study [28, 29]. The perceived advantages of studying
away from home include greater life experience which
could unlock more career prospects. However, distance
from home to higher education remains an issue for cer-
tain groups of people. A 2005 study by Patiniotis and
Holdworth reported that 22.7% of the 3262 undergradu-
ate students they surveyed were living in the parental
home whilst at university, primarily for financial reasons
[21]. Other qualitative studies have cited the cost of liv-
ing away from home, and the cost incurred when com-
muting as being the reasons why some students live at
home while at university [20, 27, 30]. In general, stu-
dents from low social class backgrounds are more likely
to worry about studying away from home than the so-
cially advantaged students.
Addressing the continuing problem of doctor
mal-distribution requires further understanding of the
migration patterns of medical graduates and insight into
factors that influence their movement. To address the
first of these questions, we are looking at the question of
doctors progressing from medical school to first training
post, the foundation programme (FP). The nature of the
FP application process means we know applicant prefer-
ences for where they want to work, and this can be com-
pared to family postcode on application to medical
school. The UK foundation training provides a generic
professional training that bridges the transition from
medical school into specialist training. This training
pathway is flexible in terms of movement across the four
UK countries. Applicants to the foundation school are
allocated based on their scores during the national appli-
cation process and expressed in order of preference (see
later) [31].
Thus, the purpose of this paper is to investigate the
geographical mobility of UK medical graduates in terms
of where they wish to spend their first years of post-
graduate training, and how this relates to where they
attended medical school and parental home. To further
inform the discussion, we also looked at the relationship
between socio-economic variables and proximity be-
tween home and training locality. Although the data is
specific to the UK environment, we believe our method-
ology and outcomes will be of interest to medical educa-
tion researchers beyond the UK.
Methods
Study context
Our context is the UK’s postgraduate medical training
pathway. UK medical students spend between four and
6 years at medical school before they enter foundation
training, the generic two-year training programme (the
Foundation Programme: FP) which bridges the gap be-
tween finishing medical school and becoming eligible to
apply for specialty (residency) training. Once students
graduate from medical school they can apply to train at
any of the 21 foundation schools throughout the UK. At
the end of the first year of the FP, doctors who have suc-
cessfully achieved their competencies gain full registra-
tion with the General Medical Council (GMC).
Following this, the second year of the FP (F2) is the first
opportunity for doctors to apply for a specialty training
post.
Data description
Our sample included students who graduated from 33
UK medical schools between 2012 and 2014, and applied
for allocation to the Foundation Programme (FP), the
generic 2-year postgraduate training which immediately
follows medical school in the UK. This represents a
100% inclusion rate of all medical schools. The focus of
this analysis is trainees who accepted an offer at their
first preference of foundation school.
We used linked individual-level data from the UK
medical education database (UKMED: https://www.uk-
med.ac.uk/) as the basis for this study. UKMED allows
the analysis of data from a number of sources, including
medical school admissions, assessment and postgraduate
training [32]. UKMED also contains self-declared demo-
graphic data such as age, gender and ethnicity. Students’
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ethnicity is grouped as either White (the majority ethnic
group) or from minority ethnic groups such as Asian,
Black, or mixed race. The UKMED also contains vari-
ables that relate to academic performance and
socio-economic status –with the latter used in previous
research examining factors that influence educational
achievement of students from different backgrounds,
particularly in terms of widening participation [33–36].
These socio-economic variables include: parental post-
code at the time the student applied to medical school;
parental occupation (derived from National Statistics So-
cioeconomic Classification); income support; entitlement
to free school meals; POLAR, which is an indicator of
the participation of young people in higher education by
geographic area; Index of Multiple Deprivation (IMD),
which is an area measure of socioeconomic status rou-
tinely used in UK education and health services research;
type of school (state-funded or independent); and paren-
tal education. We also included place of medical qualifi-
cation in the analysis (UK country: England, Scotland,
Wales and Northern Ireland).
Twenty-one regional foundation schools offered the
FP at the time of the study. Given the unequal distribu-
tion of medical schools and foundation schools [8, 19],
those in England were divided into three groups for ana-
lysis; London Area, South of England and the Rest of
England.
Access to the data was limited to specific members of
the research team via a safe haven (to ensure adherence
to the highest standards of security, governance and
confidentiality when storing, handling and analysing
identifiable data). Ethics approval was not required be-
cause the focus of this study was a secondary analysis of
anonymised data [32]. All the data analyses were done
using IBM SPSS Statistics for Windows, Version 24
(IBM Corp., Armonk, NY, USA).
Outcome data
The process of appending a spatial reference to a foun-
dation school imposes a constraint on the research
design because these are “virtual” units, spanning at
times quite large geographical areas. Moreover, the FP
consists of six 4-month blocks of different specialties,
which can mean rotating through different hospitals and
general practices, all within the same foundation school
but potentially in different localities within the founda-
tion school geographical area. While bearing this in
mind, we used the postcode of the administrative office
as a centroid of each foundation school. We then used a
web-based distance calculator (https://www.doogal.-
co.uk/drivingdistances.php) to measure the travel-time
between parental home and foundation school. This
customised application uses Geographical Information
Systems (GIS) technique to generate driving, cycling or
walking distances between two postcodes or latitudes/
longitudes. It uses Google Maps to determine the fastest
driving route, which is then converted into actual driving
time. By combining parental home and foundation
school administrative office postcodes, we were able to
generate data on proximity between home and training
locality.
Statistical analysis
Because of the skewed nature of the outcome variable,
average driving time to foundation school was expressed
as a three-category ordinal measure. The following
outcome values were assigned: 1 for the travel time that
was less than 2 h; 2 for the travel time that was between
two and 4 h, and 3 for all the distance travelled for more
than 4 h. Chi-square tests were used to examine the bi-
variate relationships between trainees’ socio-demographic
characteristics and the outcome variable, average driving
time to foundation school. Statistical significance was set a
priori at p < 0.05. We also calculated a net gain or loss of
trainees moving from one region of medical school to
another region of foundation school. A net gain or loss
percentage, out of the total number of trainees in the cor-
responding region is also presented.
After assessing the differences, a Generalised Lin-
ear Mixed Model [37] (GLMM) was used to estimate
the effect of the factors that were statistically signifi-
cant against the outcome measure. The GLMM uses
multilevel modelling technique to allow us account
for the grouped structure of the data – with individ-
uals nested within different UK countries. A key
feature of the model is that the probability of an
event occurring is defined in terms of cumulative
probabilities, and not just the odds of individual
levels of dependent variable (the ordinal regression
models). Adopting the notations of Heck, Thomas
and Tabata [37], the model is denoted by the
equation:
ηiC ¼ log
πiC
1−πiC
 
¼ θC þ β1 þ β2…β4
Where, ηiCis the latent variable that predicts the log
odds for individual i in group c being in the lowest
category of the explanatory variable. θC is the increase in
model threshold, while β1…β4 represents the slope
coefficients across categories.
Results
Univariate analysis
Applicants rank their choice of the Foundation School
in order of preference. This analysis was of 5689 (67.2%)
trainees who accepted an offer at their first choice of
foundation school (out of a total of 8467 UK only
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trainees who accepted an offer at any foundation
school). Explanatory variables were described by the out-
come measure, average driving-time split into three
categories.
Table 1 gives an overview of the mean driving time from
parental home to administrative office of the Foundation
School by sociodemographic marker. The first choice of
foundation school with less than two-hours driving time
from the parental home was selected by 61.9% of the
trainees, between two and 4 h by slightly above quarter
(26.4%) and the remaining 11.7% chose a foundation
school that was more than 4 h from the parental home.
The following groups were significantly more likely to
choose a foundation school that was nearer their parental
home: those who attended state-funded schools; from
lower socio-economic groups as defined by parental occu-
pation, entitlement to free school meals, or being first in
the family to go to university; trainees from areas that
send fewer students to higher education (POLAR);
trainees from Asian and other minority groups. The other
markers of individual deprivation, specifically index of
multiple deprivation (IMD) and receiving income support,
had no significant relationships with distance to preferred
foundation school.
Table 2 shows the movement pattern of trainees
between region of medical qualification and foundation
school location. The result of inter-region movement is
expressed as a net gain or loss. The shaded cells indicate
the proportion of trainees who went to foundation
schools that were in the same region of the medical
school they had graduated from. The table shows that
the London Area, Northern Ireland and South of
England had net gains; while Scotland, Wales and the
Rest of England had net losses. The biggest net gain was
noted in London Area (53.4%), while the biggest net loss
was observed in the region classified as Rest of England
(− 23.0%). A comparison between UKs devolved nations
shows that Wales (− 20.3%) had the highest proportion
of graduates who moved out of the region compared to
Scotland (− 15.2%) and Northern Ireland (+ 4.7%). We
also extended the analysis to look at individuals who
trained in a country of their domicile or moved to differ-
ent country. In summary, 74% (529/713) of medical
graduates who remained in Scotland had Scottish home
postcodes, compared to 48% (105/220) of trainees in
Wales who had a local home postcode. Of the 247
medical graduates who remained in Northern Ireland,
96% (236/247) had a Northern Ireland parental post
code. And 91% (4108/4509) of trainees in England had
an English parental postcode.
Figure 1 shows the distribution of travel time in
minutes for all of these trainees and split by UK country
of parental postcode. As we might expect, given that
Northern Ireland has only one foundation school and is
geographically separate from the rest of the UK, no
trainees from Northern Ireland have category two of the
outcome measure (between two and 4 h) of travel time
between their foundation school and home postcode.
Conversely, since we are using the estimated travel time
by road network (rather than by air), trainees from
Northern Ireland who attend foundation schools in
England, Scotland or Wales are more than 4 h away
from home.
Multilevel Modelling - Generalised Linear Mixed-effects
Models
Table 1 implies that trainees from Wales have the
shorter travel time compared with those from other
countries, but this could be an artefact of geographical
accessibility. To control for this possibility, we used
Generalised Linear Mixed-effects Models (GLMM) in
which we included ‘UK country’ as a random-effect term
to account for the non-independence effect that may
arise from the location of the country of parental post-
code. To avoid overfitting, only variables that were
statistically significant at p < 0.05 in the chi-square tests
were fitted to the GLMM. We present two sets of
models: one that assessed the variation in individual-
level factors (unadjusted) and the other that assessed the
effect of all other variables at country level (adjusted).
The model is summarised in Table 3. The shortest
driving time (less than 2 h driving time) was taken as the
reference category. The result shows the outcome is or-
dinal, the probability distribution is multinomial, and the
link is cumulative logit. As the level 2 (within-country)
results are consistent with the previous level 1 (indivi-
dual-level) model, we will concentrate on the effects of
the level 2 results. The result confirms that coming
from disadvantaged backgrounds (as determined by
free school meal, OR = 0.776, p = 0.003; parental edu-
cation, OR = 1.344, p < 0.001 and POLAR, OR = 1.225,
p = 0.041) influences trainees’ odds of selecting foun-
dation schools closer home. More specifically, holding
the other factors (and random-variable component) in the
model constant, the expected odds of attending a founda-
tion school that has a less than 2 h driving time from the
parental home is increased by a factor of 1.29 (or
increased by 29%) for trainees who at some point were
recipient of free school meals versus those who were not.
Parental education was also found to be of importance,
trainees whose parents were educated to degree level,
increased the expected odds of selecting a foundation
school more than 2 h of driving time by 1.34 times (or in-
creased by 34%). Trainees of Asian background had 2.4
times (CI [1.795–3.211], p < 0.001) the odds of choosing a
foundation school that was closer home than trainees
from Caucasian backgrounds.
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Table 1 Driving time from parental postcode to Unit of Application (UoA)
Overall sample
distribution
Less than 2 h
(n = 3519, 61.9%)
Between 2 and 4 h
(n = 1503, 26.4%)
More than 4 h
(n = 667, 11.7%)
p-value
n % n Row % n Row % n Row %
Gender
Female 3318 58.3 2039 61.5 889 26.8 390 11.8 0.728
Male 2371 41.7 1480 62.4 614 25.9 277 11.7
Age Category
School Leaver (17–20) 5041 88.6 3092 61.3 1353 26.8 596 11.8 0.072
Mature (21+) 648 11.4 427 65.9 150 23.1 71 11.0
Highest qualification on entry to medical school
Graduate 471 8.3 314 66.7 105 22.3 52 11.0 0.069
Non-Grad 5218 91.7 3205 61.4 1398 26.8 615 11.8
Type of secondary school attended
State-funded 3932 71.1 2469 62.8 988 25.1 475 12.1 0.001
Fee paying school 1597 28.9 947 59.3 479 30.0 171 10.7
Parental Occupation
I-Managerial and professional occupations 4128 90.1 2475 60.0 1140 27.6 513 12.4 < 0.001
Other occupations (NS-SEC II – V) 456 9.9 321 70.4 92 20.2 43 9.4
Free School Meal
Yes 380 7.3 281 73.9 61 16.1 38 10.0 < 0.001
No 4858 92.7 2968 61.1 1321 27.2 569 11.7
Income Support
Yes 692 13.8 444 64.2 171 24.7 77 11.1 0.395
No 4308 86.2 2650 61.5 1161 26.9 497 11.5
Parent Education (University degree)
Yes 3849 71.1 2289 59.5 1090 28.3 470 12.2 < 0.001
No 1564 28.9 1075 68.7 338 21.6 151 9.7
(Neighbourhood) of participation of higher education areas (POLAR 2&3)
Low Participation 287 5.1 192 66.9 80 27.9 15 5.2 0.003
High Participation 5369 94.9 3320 62.1 1502 26.6 642 11.4
Ethnicity
Asian or Asian British 921 16.2 728 79.0 155 16.8 38 4.1 < 0.001
Black or Black British 96 1.7 59 61.5 28 29.2 9 9.4
Mixed 209 3.7 120 57.4 68 32.5 21 10.0
Other Ethnic Groups 105 1.8 84 80.0 16 15.2 5 4.8
White 4349 76.6 2521 58.0 1234 28.4 594 13.7
Domicile
England 4340 76.6 2746 63.3 1261 29.1 333 7.7 < 0.001
Northern Ireland 374 6.6 236 63.1 0 0.0 138 36.9
Scotland 706 12.5 415 58.8 152 21.5 139 19.7
Wales 245 4.3 122 49.8 90 36.7 33 13.5
Foundation School [Region]
London Area 1888 33.2 1259 66.7 452 23.9 177 9.4 < 0.001
Northern Ireland 247 4.3 236 95.5 0 0 11 4.5
Rest of England 1785 31.4 1055 59.1 562 31.5 168 9.4
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Discussion
Medicine, in principle, is a profession that permits high
levels of geographical mobility [16]. However, lack of lar-
gescale linked geospatial data has prevented researchers
from examining doctors’ mobility patterns in detail to
date [32, 38]. Indeed, to the best of our knowledge, this
is the first study to use travel time to analyse the rela-
tionship between distance from parental home and loca-
tion of postgraduate training school. We identified that
the majority of medical graduates prefer to do their
foundation training relatively close to the family home.
However, those who were at some point recipients of
free school meals, whose parents are not educated to
degree level, and those from Asian backgrounds were
more likely to opt for an FP nearer home.
The finding that medical graduates from lower socio-
economic backgrounds, as determined by entitlement to
free school meals or having no parent/guardian with a
university degree, are more likely to train nearer their
parental home resonates with the wider literature on
widening access [21, 22, 24–27, 39]. It is perhaps unsur-
prising that medical students also show the same broad
pattern, but this has important implications for the
widening participation policies, especially those that
impact the socially accountable medical education
agenda. Our results re-affirm the assumption that wid-
ening participation can boost the number of medical
graduates who are more likely to train local and remain
in the area to serve their communities [40, 41]. On the
other hand, the results also demonstrate how distance
may be a deterrent factor for trainees from low social
classes in choosing foundation training posts that are far
away from parental home. Put another way, it is possible
that students from poorer backgrounds are more con-
cerned about moving away from home than their more
socially affluent counterparts. Although we did not test
that in this study, the reasons for such decisions can
vary from financial to socio-cultural factors such as pres-
sure from family, or simply the need to maintain the
existing social networks [20, 27, 30]. The association
between ethnicity and choice of foundation school can
also be linked to previous studies of medical school
choice in the UK. For example, Brown’s qualitative study
found that Asian female participants indicated the
importance of the location of the medical school because
of their wish to live at home during their study [42].
However, more qualitative research is needed in order to
understand the reasons why certain groups of medical
Table 1 Driving time from parental postcode to Unit of Application (UoA) (Continued)
Overall sample
distribution
Less than 2 h
(n = 3519, 61.9%)
Between 2 and 4 h
(n = 1503, 26.4%)
More than 4 h
(n = 667, 11.7%)
p-value
n % n Row % n Row % n Row %
Scotland 713 12.5 415 58.2 135 18.9 163 22.9
South of England 836 14.7 447 53.5 258 30.9 131 15.7
Wales 220 3.9 107 48.6 96 43.6 17 7.7
The results are based on the assumption that the applicants lived at the address given as their parental postcode
Table 2 Migration from Medical School to Foundation School by Location
Location of
School of Medical
Qualification
Location of Foundation School, n (%) Trainees
who left
their
medical
school
location,
n (%)
Net Gain or
Loss (%)aLondon Area
(n = 1888)
Northern Ireland
(n = 247)
Rest of England
(n = 1785)
Scotland
(n = 713)
South of England
(n = 836)
Wales
(n = 220)
N % N % N % N % N % N %
London Area
(n = 1231)
879 71.4 2 0.2 140 11.4 6 0.5 197 16.0 7 0.6 352 (28.6) + 657 (+ 53.4)
Northern Ireland
(n = 236)
4 1.7 212 89.8 6 2.5 10 4.2 3 1.3 1 0.4 24 (10.2) + 11 (+ 4.7)
Rest of England
(n = 2319)
618 26.6 10 0.4 1421 61.3 58 2.5 191 8.2 21 0.9 898 (38.7) − 534 (−23.0)
Scotland (n = 841) 87 10.3 15 1.8 60 7.1 613 72.9 63 7.5 3 0.4 228 (27.1) −128 (−15.2)
South of England
(n = 786)
276 35.1 8 1.0 136 17.3 23 2.9 328 41.7 15 1.9 458 (58.2) + 50 (+ 6.4)
Wales (n = 276) 24 8.7 0 0.0 22 8.0 3 1.1 54 19.6 173 62.7 103 (37.3) −56 (−20.3)
aA net gain or loss refers to the sum of a gain and a loss of trainees in each (medical school) region; the percentage indicates the net gain or loss divided by the
total number of trainees
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graduates are more likely to choose postgraduate train-
ing posts that are closer home.
In this study we have also shown how some regions of
foundation schools seem to be more attractive (in terms
of being first choice for applicants) than others. Because
of the pecking order system, some schools seem to “pull”
applicants from elsewhere in the country, which means
that other foundation schools/regions “lose” trainees.
For example, at the time of this study there was only
one medical school in Northern Ireland (NI). This
means some people of NI origin do their medical
degrees in other UK countries, but may apply to do the
foundation programme “back home”. Therefore, given
the 92% retention rate of home students, the net gain
observed in Table 2 relate to those students who
attended medical schools elsewhere but still came back
home for postgraduate training. Comparably, Scotland
graduates enough medical students to staff its workforce,
but those students born outside Scotland mostly plan
return to their respective countries for postgraduate
training, leaving a significant shortfall of doctors to fill
foundation and training posts in Scotland [43].
The London area is the most oversubscribed and
largest deanery in the UK. It is responsible for training
approximately 20% of all medical trainees, with 11,800
trainees across foundation, core and higher specialty
[44]. Despite having a wide catchment area, the region
also attracts trainees from all over the country. The
reasons for popularity of foundation schools in London
area and South of England are readily shared by medical
students and trainees in the social media, and these vary
from academic reputation, physical environment and
location [45]. Our data does not show a complete list of
how individual trainees ranked their preferred founda-
tion schools other than the one they were allocated into.
However, we can hypothesise that medical graduates
who come from affluent backgrounds are ready to com-
promise the ‘distance from home’ factor and rank low
Fig. 1 Trainees’ travel time from parental home to foundation school
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the less favourable places in exchange for ‘pull factors’ of
certain foundation schools, regardless of the distance
and associated costs. This implies that disadvantage
continues for those trainees who do not have the capital
to travel far to more popular foundation schools, instead
“settling” for ones that are located closer to home.
The finding of this study has implications for both the
widening access agenda and equitable distribution of
health services. Firstly, the data provides supportive
evidence to the case of increased intake of students from
widening access backgrounds, whom we have shown are
more likely to train locally, thus ultimately becoming an
asset for the local workforce. Secondly, medical educa-
tion and training is a complex system that transcends
beyond the borders of UK devolved governments; there-
fore, understanding the migration pattern by which
medical graduates enter the profession could provide
useful information for workforce planning, and add
voice to the national debate about funding for medical
education and training in the devolved nations.
A strength of this study is that we have used the
UK Medical Education Database (UKMED) to access
a national representative sample of three cohorts of
medical graduates from all UK countries. To the best
of our knowledge, this is the first study to use the ac-
tual travel time to describe the migratory patterns of
trainee doctors since the implementation of modernis-
ing medical careers. Not least, the use of multilevel
modelling is a statistically robust technique that gives
assurance that the results are not biased due to
non-random effect of geographical location. However,
some limitations are worth noting. The foundation
programme is only the first step of postgraduate
training pathway. Therefore, we do not know how
many people want to spend the early years of post-
graduate training near home or near their medical
school because of familiarity of the place but plan to
leave at a later point. It is possible that some trainees
will do this as a way of minimising the transition
from being a student into being a doctor. However,
we did not analyse distance between parental home
and medical school. This may be a fruitful focus for
future studies. We plan to extend our investigation to
examine if the pattern we identified remains the same
Table 3 Results from Generalised Linear Mixed Models (GLMM), where the effect of UK Country is included in the model
Predictor Variable Unadjusted Odds Ratio Adjusted Odds Ratio
Odds
Ratio
Sig 95% Confidence Interval for Exp(coefficient) Odds
Ratio
Sig 95% Confidence Interval for Exp(coefficient)
Lower Upper Lower Upper
Threshold for driving time
Over 4 h 0.112 < 0.001 0.063 0.198 0.132 < 0.001 0.077 0.227
Between 2 to 4 h 0.536 0.02 0.317 0.908 0.667 0.125 0.398 1.119
2 h or less*
Free School Meal
Yes 1.644 < 0.001 1.331 2.030 1.289 0.003 1.092 1.520
No*
Parent Degree
No 1.435 < 0.001 1.297 1.589 1.344 < 0.001 1.236 1.462
Yes*
POLAR
Low Participation 1.337 0.001 1.123 1.593 1.225 0.041 1.009 1.488
Other*
Ethnicity
Asian or British Asian 2.556 < 0.001 2.024 3.229 2.401 < 0.001 1.795 3.211
Black or Black British 1.157 0.472 0.777 1.722 1.227 0.434 0.735 2.050
Mixed 0.997 0.979 0.819 1.214 0.981 0.868 0.785 1.227
Other Ethnic Groups 2.696 < 0.001 1.912 3.802 2.999 < 0.001 2.102 4.277
White*
Random Effect
Var (Intercept)
Estimate 0.500 0.134 0.135 1.845 0.448 0.138 0.12 1.682
* denotes the reference category
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when doctors apply for core or specialty training. An-
other limitation of the study is that generalisability
may be limited. The data and the observed patterns
are only specific to the geography of the UK, and
some countries may not have a postgraduate training
system that requires trainees to rank postgraduate
training options in order of preference. Further re-
search would benefit if the design of this study can
be replicated in different country setting.
Conclusion
In summary, this paper has examined the movement pat-
tern of UK graduates as they transition from medical
school to postgraduate training. The majority of the
students prefer to train at foundation schools that are rea-
sonably closer to family home, but we have identified that
social class differences exist in terms of individual prefer-
ences to attend foundation schools that are nearer paren-
tal home. We propose that proximity, or lack of
proximity, to preferred foundation schools may be a deter-
rent factor for certain groups of individuals. More re-
search is needed to examine this further.
Abbreviations
GLMM: Generalised Linear Mixed Models; POLAR: Participation of Local Areas;
UKFP: UK Foundation Programme; UKMED: UK Medical Education Database
Acknowledgements
We are grateful to UKMED for releasing the data for this project. We also are
grateful to the following for their support of the application to UKMED for this
and other research projects: Dr. Sally Curtis (University of Southampton, UK),
Sandra Nicholson (Barts and The London School of Medicine and Dentistry, UK).
We thank Daniel Smith and Andy Knapton of the General Medical Council of
the UK for their support for the application and throughout the project,
particularly regarding data linkage and troubleshooting.
Funding
This study is part of Ben Kumwenda’s doctoral programme of research
funded by the UKCAT Research Panel.
Availability of data and materials
The dataset is held in safe haven and only members of the research team, BK,
GP and JC had access to the data. The data includes information collected by
the Higher Education Statistics Agency Limited (“HESA”) and provided to the
GMC (“HESA Data”). UKMED and HESA bears no responsibility for data analysis
or interpretation. HESA Student Record 2007/2008 and 2008/2009 Copyright
Higher Education Statistics Agency Limited. The Higher Education Statistics
Agency Limited makes no warranty as to the accuracy of the HESA Data,
cannot accept responsibility for any inferences or conclusions derived by third
parties from data or other information supplied by it.
Authors’ contributions
JC led the funding bid which was reviewed by KW, BK and PJ. KW and PJ
advised on the nature of the data. BK managed the data, carried out the
data analysis under the supervision of GJP and JC, and wrote the first
manuscript. GJP advised on all the statistical analysis. JC guided the first draft
of the introduction and discussion sections of this paper. BK wrote the
methods and results sections. JC edited the drafts. All authors reviewed and
agreed on the final draft of the paper.
Ethics approval and consent to participate
The Chair of the local ethics committee ruled that formal ethical approval was
not required for this study given the fully anonymised data was held in safe
haven. No patients or the general public were involved in this research. All
students applying for the UK Foundation Programme sign a statement
confirming that their data may be used anonymously for research purposes.
CONSENT FOR PUBLICATION: UK Medical Education Database (“UKMED”)
UKMEDP 026 extract generated on 12/08/2016. Approved for publication on
27/03/2017.
Competing interests
This study is part of Ben Kumwenda’s doctoral programme of research
funded by the UKCAT Research Panel, of which JC is a member. KW is the
Special Advisor (Recruitment) for the UK’s Foundation Programme Office
(UKFPO).
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.
Author details
1Institute of Education for Medical and Dental Sciences, School of Medicine,
Medical Sciences & Nutrition, University of Aberdeen, Aberdeen, UK. 2Medical
Statistics Team, School of Medicine, Medical Sciences & Nutrition, University
of Aberdeen, Aberdeen, UK. 3NHS Education for Scotland and UK Foundation
Programme Office, Forestgrove House, Foresterhill, Aberdeen, UK. 4NHS
Grampian, The Scotland Deanery, Aberdeen, UK.
Received: 26 May 2018 Accepted: 29 November 2018
References
1. Zurn P, Dal Poz MR, Stilwell B, Adams O. Imbalance in the health workforce.
Hum Resour Health. 2004;2:13.
2. Gorman D, Poole P, Scott J. On the maldistribution of the medical
workforce. Intern Med J. 2007;37:669–71.
3. Snadden D, Casiro O. Maldistribution of physicians in BC: what we are trying
to do about it. BCMJ. 2008;50:371–2.
4. Petterson SM, Phillips RL Jr, Bazemore AW, Koinis GT. Unequal distribution
of the U.S. primary care workforce. Am Fam Phys. 2013;87(11).
5. Dussault G, Franceschini MC. Not enough there, too many here:
understanding geographical imbalances in the distribution of the health
workforce. Hum Resour Health. 2006;4:12.
6. Goldacre MJ, Davidson JM, Lambert TW. Retention in the British National
Health Service of medical graduates trained in Britain: cohort studies. BMJ.
2009;338:b1977.
7. Cleland J, Johnston PW, Walker L, Needham G. Attracting healthcare
professionals to remote and rural medicine: learning from doctors in
training in the north of Scotland. Med Teach. 2012;34:E476–E82.
8. British Medical Association. The state of pre and post-graduate medical
recruitment in England, September 2017. London: BMA; 2017.
9. Scanlan GM, Cleland J, Johnston P, Walker K, Krucien N, Skåtun D. What
factors are critical to attracting NHS foundation doctors into specialty or
core training? A discrete choice experiment. BMJ Open. 2018;8:e019911.
10. Castles S. The age of migration : international population movements in the
modern world. 4th ed. Basingstoke: Palgrave Macmillan; 2009.
11. Simoens S, Hurst J. The Supply of Physician Services in OECD Countries.
OECD Health Working Papers 2006. (Available at http://www.oecd.org/
health/health-systems/35987490.pdf).
12. Cleland J, Johnston P, Watson V, Krucien N, Skatun D. What do UK doctors
in training value in a post? A discrete choice experiment. Med Educ. 2016;
50:189–202.
13. Cleland JA, Johnston P, Watson V, Krucien N, Skatun D. What do UK medical
students value most in their careers? A discrete choice experiment. Med
Educ. 2017;51:839–51.
14. Bmj Careers. Trainees as ambassadors for training: Scotland’s StART Alliance.
2014. (Available at http://careers.bmj.com/careers/advice/view-article.
html?id=20019222).
15. Owen JA, Hayden GF, Bowman RC. Influence of places of birth, medical
education, and residency training on the eventual practice locations of
family physicians: recent experience in Virginia. SouthMedJ. 2005;98:674–5.
16. Goldacre M, Davidson J, Maisonneuve J, Lambert T. Geographical
movement of doctors from education to training and eventual career post:
UK cohort studies. J R Soc Med. 2013;106:96–104.
Kumwenda et al. BMC Medical Education          (2018) 18:314 Page 9 of 10
17. Department of Health (DoH). Delivering high quality, effective,
compassionate care: developing the right people with the right skills and
the right values, A mandate from the government to Health Education
England: April 2014 to March 2015: Department of Health; 2014. at https://
www.gov.uk/government/uploads/system/uploads/attachment_data/file/
310170/DH_HEE_Mandate.pdf). Accessed 19 Nov 2017.
18. Higher Education Funding Council for England (HEFCE). Current medical
and dental total target intakes: For entry in 2017–18. HEFCE. 2018. (Available
at http://www.hefce.ac.uk/lt/healthcare/intake/).
19. Offical Labour Market statistics. Regional / Nation profile. Office for National
Statistics (NSO). 2018. (Available at https://www.nomisweb.co.uk/).
20. Forsyth A, Furlong A. Access to higher education and disadvantaged young
people. Br Educ Res J. 2003;29:205–25.
21. Patiniotis J, Holdsworth C. ‘Seize that chance!’ Leaving home and transitions
to higher education. J Youth Stud. 2005;8:81–95.
22. Briggs S. An exploratory study of the factors influencing undergraduate student
choice: the case of higher education in Scotland. Stud High Educ. 2006;31:705–22.
23. Walsh S, Cullinan J, Flannery D. The impact of proposed higher education
reforms on geographic accessibility to universities in Ireland. Appl Spat Anal
Policy. 2017;10:515–36.
24. Hemsley-Brown J, Oplatka I. University choice: what do we know, what don't we
know and what do we still need to find out? Int J Educ Manag. 2015;29:254–74.
25. Callender C, Jackson J. Does the fear of debt deter students from higher
education? J Soc Policy. 2005;34:509–40.
26. Leathwood C, O'Connell P. ‘It's a struggle’: the construction of the ‘new
student’ in higher education. J Educ Policy. 2003;18:597–615.
27. Reay D, Crozier G, Clayton J. ‘Fitting in’ or ‘standing out’: working-class
students in UK higher education. Br Educ Res J. 2010;36(1).
28. Learning from Futuretrack: studying and living at home. 2014. at https://
www.hecsu.ac.uk/assets/assets/documents/Futuretrack_BIS_Learning_from_
futuretrack_studying_and_living_at_home.pdf). Accessed 6 Mar 2018.
29. Higher Education Student Statistics: UK, 2016/17 - student numbers and
characteristics. 2018. (Available at https://www.hesa.ac.uk/news/11-01-2018/
sfr247-higher-education-student-statistics/numbers). Accessed 28 Jan 2018.
30. Crozier G, Reay D, Clayton J, Colliander L, Grinstead J. Different strokes for
different folks: diverse students in diverse institutions – experiences of
higher education. Res Pap Educ. 2008;23(2).
31. UK Foundation Programme. UKFP 2018 Applicants’ handbook: UKFPO; 2017.
Available at http://www.foundationprogramme.nhs.uk/pages/home.
Accessed 18 Apr 2018.
32. Dowell J, Cleland J, Fitzpatrick S, et al. The UK medical education database
(UKMED) what is it? Why and how might you use it? BMC Med Educ. 2018;18:6.
33. McManus IC, Dewberry C, Nicholson S, Dowell JS. The UKCAT-12 study:
educational attainment, aptitude test performance, demographic and socio-
economic contextual factors as predictors of first year outcome in a cross-
sectional collaborative study of 12 UK medical schools. BMC Med. 2013;11:244.
34. Mathers J, Sitch A, Marsh JL, Parry J. Widening access to medical education
for under-represented socioeconomic groups: population based cross
sectional analysis of UK data, 2002-6. Br Med J. 2011;342:7.
35. Higher Education Funding Council for England. Widening participation and
fair access research strategy consultation document. Bristol: HEFCE; 2004.
36. Higher Education Funding Council for England. Young participation in
higher education. Research report. Bristol: HEFCE; 2015.
37. Heck RH, Thomas SL, Tabata LN. Multilevel modelling of categorical
outcomes using IBM SPSS. London: Taylor & Francis Group; 2012.
38. Rees C, Francis B, Pollard A. The state of medical education research: what
can we learn from the outcomes of the UK research excellence framework?
Med Educ. 2015;49:446–8.
39. Cullinan J, Flannery D, Walsh S, McCoy S. Distance Effects, Social class and the
decision to participate in higher education in Ireland. Econ Soc Rev. 2013;44:19–51.
40. Furlong A, Cartmel F. Graduates from disadvantaged families – early labour
market experiences. Bristol: The policy Press; 2005.
41. Greenbank P, Hepworth S. Working class students and the career decision-
making process: a qualitative study. Lancashire: Edge Hill University; 2008.
Available at https://repository.edgehill.ac.uk/3164/1/working_class_students.pdf.
42. Brown C. A qualitative study of medical school choice in the UK. Med
Teach. 2007;29:27–32.
43. Cleland J, Johnston PW, French FH, Needham G. Associations between
medical school and career preferences in year 1 medical students in
Scotland. Med Educ. 2012;46:473–84.
44. General Medical Council. Review of London Deanery: 2012-13. London:
General Medical Council; 2013.
45. The Student Room. Medical and healthcare professions. https://www.
thestudentroom.co.uk/). Accessed 18 Feb 2018.
Kumwenda et al. BMC Medical Education          (2018) 18:314 Page 10 of 10
